The search for a simple, cheap, and reliable method of serum uric acid estimation has continued ever since the classic thread test of Garrod (1854); for many years Folin's phosphotungstic acid method and its numerous modifications have been employed (Folin, 1930; Brown, 1945; Caraway, 1955; Beale, 1954; Henry, Sobel, and Kim, 1957; Archibald, 1957) . While the technique is easy, the method is neither specific nor quantitative, the main pitfalls arising from:
(1) Loss of uric acid during protein precipitation; (2) Inclusion of varying amounts of non-urate chromogens in the estimations. The specific enzymatic method of Praetorius (1949) , using uricase and the ultra-violet spectrophotometer, was therefore widely welcomed, being both specific and quantitative, but it is a "timeconsuming and difficult procedure except for welltrained technicians" (Br0chner-Mortensen, 1958) . It remains the recommended standard procedure (Yu and Gutman, 1957; Council for International Organizations of Medical Sciences, 1961) , especially for research work, while for the routine estimation of large numbers of sera, phosphotungstic acid methods modified for use with the auto-analyser have many advantages. Such modifications of Folin's original method as those of Caraway (1955) (using sodium carbonate) and Beale (1954) (Crowley, 1963) . Such reliability depends principally upon avoidance of the loss of uric acid during preparation of the serum and avoidance of non-urate chromogen incorporation in the estimations. These two errors may in fact compensate for each other to produce remarkably accurate results, but the inconsistencies involved are largely unpredictable and undesirable. This is particularly so where a high level of non-urate chromogen is common. The New Zealand Maori is frequently gouty (Lennane, Rose, and Isdale, 1960; Rose and Prior, 1963) and non-urate chromogens are often high in both the Maori and the non-Maori New Zealand population. Several manoeuvres to exclude non-urate chromogens from estimations have been investigated at this hospital, and it has been found that these substances are labile, disappearing from sera stored under aseptic conditions. It is our purpose to report on the reproducibility and accuracy of this method incorporating storage of serum, when compared with the specific enzymatic method of Praetorius (1949) .
Material and Methods At least 20 ml. blood was obtained from each of 27 normal volunteers and the serum immediately separated. Aliquots of serum were utilized within 4 hours to estimate in duplicate the serum uric acid by the uricase enzymatic method (Gj0rup, Poulsen, and Praetorius, 1955) , and by the following colorimetric modification (Beale, 1954) . The remainder of the serum was stored in the deep freeze for 3 weeks; aliquots were then thawed and brought to room temperature, and the chromogens estimated by the Beale method. Two or more aliquots of eleven sera were separated at the time of original storage so that in addition to a 3-week estimation, a 6-week duplicate estimation could also be done. To check on the reproducibility of the method, 23 sera from gouty and non-gouty patients were exchanged between this laboratory and the laboratory of the Medical Unit, Wellington Procedure To 4 ml. N/23 sulphuric acid, 0 5 ml. serum is added and mixed. 0 5 ml. 5 6 per cent sodium tungstate is then added, mixed, and the whole centrifuged. 3 ml. of the decanted supernatant is placed in a test tube, to which is added 0 2 ml. P.T.R., mixed, and then I 0 ml. 0-6 N sodium hydroxide. Reading is taken at 15 min., using wave-length of 720 on a Beckman Du Spectrophotometer (or 700,u on less sensitive instruments, and Filter 70 on the Hilger Biochem M810 has been shown to be quite satisfactory). A standard graph is prepared and used in the usual way and should be of straight line characteristics. A test blank is prepared weekly; 3 ml. water, 0-2 ml. P.T.R., 10 ml. 0-6 normal NaOH. The optical density of this is subtracted from the optical density of the test and the answer read from the graph.
Results
The detailed results of the estimations are shown in Table I . The range of uricase serum uric acid levels was from 3 to 7* 9 mg. per cent., levels tending to be lower in the fourteen women than the thirteen men of the sample. The results of the Beale estimation were higher by a factor of 0 4 to 1 0 mg./100 ml. ( M/J 6-6 7-6 7-7 8-7 1-0 Table I ). The results of the two laboratories the 23 exchanged sera is shown in T 23 pairs of tests from these gouty patients with levels from 2 2 to 11I the range of difference was from mg./100 ml. (mean 0-05; S.D. ± 0.
as percentages, the Wellington lev lower (-0 85 per cent., range S.D. ± 3). The two series have a coefficient (r = 0996).
Discussion
In any laboratory using both the colorimetric method, the presenc chromogens becomes of great impo siderable amount of work has bee proving specificity of the color (Brown, 1945) Great variation in the amount of non-urate chromogen is found; the extremes being 3-5 mg./ 100 ml. to traces only (Buchanan, 1963) . In this survey the mean level was 1 05 mg. per cent., males having a lower mean level than females. Kuzell, Schaffarzick, Naugler, Koets, Mankle, Brown, and Champlin (1955) , in comparing enzymatic and colorimetric methods, noted that at levels below 6 mg./100 ml. (uricase method) the colorimetric 7 8 9 10 method had higher readings, and that above 6 mg./ 100 ml. it had lower readings than the uricase results. That some of these colorimetric results were below the uricase values suggests there may have been loss of uric acid during the colorimetric s' estimations on estimation, but another important explanation for 'able II.
Of the the discrepancy has been shown in this small sample and non-gouty to be due to the higher levels of labile chromogens 8 mg. per cent., at the lower uric acid levels (mean labile chromogen +0 3 to -0°3 of ten subjects with s.u.a. (uricase) less than 4 mg./ 16). Expressed 100 ml. is 1-4 mg./100 ml.; mean of twelve subjects ,els were slighty with s.u.a. 4 to 6 mg./100 ml. is 0 95 mg./100 ml.; 4-8 5 to -5*8; mean of five subjects with s.u.a. greater than 6 high correlation mg./100ml. is 0-56 mg./100 ml.). As women have lower serum uric acid levels and higher non-urate chromogens (see Table I ), sex may be a factor. Clinically, non-urate chromogen levels had usually been low in the serum of patients with overt gout Praetorius and a (Isdale and Rose, 1963) and of patients with hypere of non-urate uricaemia (Bare and Wiseman, 1963) . Disappear-)rtance. A con-ance of chromogens on storage in the deep freeze en done on im-has been briefly noted previously by Emmerson and imetric method Sandilands (1963) and Bittner, Hall, and McCleary these substances (1963) . It is apparent from the amounts of chromo-, 1945), and, in gens shown in this study that marked inaccuracy ninate non-urate could follow the use of colorimetric methods without In such surveys as that of Bywaters and Holloway (1964) 
